This study examined associations between workers' reported exposure to occupational hazards and at risk drinking. A sample of 15,907 working adults was drawn from the 1985 National Health Interview Survey (NHIS) (weighted sample represented 85,395,000 workers). This was the only year the NHIS included questions on both occupational hazard exposure and at risk drinking. Occupational hazard exposures included cheml-caVbiological substances, physical hazards, injury risk, and mental stress. At risk drinking was defined as binge drinking and drinking and
driving. Prevalence adjusted odds ratios were estimated. Sixty percent of workers reported exposure to one or more occupational hazards with considerable variation among and within occupations. In all, 31% reported binge drinking and 15% drove after drinking too much. In a multivariate analysis that controlled for background characteristics, workers who reported occupational hazard exposures were 1.2 to 1.4 times more likely to engage in binge drinking than workers without exposures. Similar results were found for drinking/driving. All multivariate results were statistically significant. Findings suggest workers who report occupational hazard exposures are at greater risk of both binge drinking and drinking/driving. Occupational and environmental health nurses can lead workplace initiatives to reduce occupational hazard exposure and, simultaneously, invest in health promotion efforts to curb at risk drinking among workers. P roblem drinking among workers poses a serious threat to worker health and to the economic well being of American business (Fleming, 1998; Lehman, 1995) . Problem drinking has been linked to decreased productivity, excess worker absenteeism, liability exposure, and increased risk for occupational injury and illness (Ames, 1993; Cook, 1996) . As defined in this study, binge drinking and driving after drinking are two types of at risk drinking that pose particular risk for workers both on and off the job. Recent work by Dawson (1994) and earlier work by Hingson (1985) found that the risk of occupational injury increased with binge drinking. Using an international sample of company vehicle drivers, Guppy (1995) found that over 30% of the workers reported driving when over the legal alcohol limit.
LITERATURE REVIEW
The literature shows alcohol drinking patterns differ among occupations, with some occupations showing particularl y high levels of drinking (Hemmingsson, 1997; Parker, 1992) . What is it about some occupations that predisposes those workers to at risk drinking? Does a worker's exposure to occupational hazards playa role?
Several competing theories suggest plausible explanations for why this relationship may exist. One theory is that exposure to occupational hazards in the workplace may cause stress for the worker who may tum to alcohol to relieve this tension (Crum, 1995; Karasek, 1990) . Still, the workplace environment may promote drinking due to social norms, freedom from supervision, availability of alcohol, and/or collusion by colleagues (Delaney, 1995; Parker, 1992) . It is reasonable to speculate that these aforementioned factors are experienced differentially between and within various occupational groups, each with their own constellation of occupational hazards. It is also possible that at risk drinking may predate entry into occupations marked by hazardous exposures. For example, it is possible that individuals with risk taking personalities are drawn to risky jobs characterized by occupational hazard exposures. These same individuals may be predisposed to at risk drinking (Hingson, 1985) .
A handful of studies has explored the role of occupational hazard exposure in at risk drinking. Of these studies, the majority have focused on the role of psychological hazards. For instance, using the Demand/Control Model of Karasek (1990) and Crum (1995) found that male workers were 27.5 times more likely to develop an alcohol abuse dependence if they were employed in a high strain job, classified as having high psychological demands and low control.
Some studies have explored the contribution of chemical, physical, or injury risks to alcohol problems. Examining the role of physical hazards, Mensch (1988) posited that unpleasant physical working conditions (i.e., high physical demands and hazardous occupational exposures) could promote a stress response which in tum could lead to increased alcohol use. The study hypothesis was supported for females (p<.05), but not males. Crum (1995) found that workers engaged in high strain jobs, characterized by high physical demands and low control, had more than twice the risk of developing alcohol dependence and abuse than workers in low strain jobs.
Chemical hazard exposures were positively associated with alcohol use in a study by Rome1sjo (1992) . Among females working with oils, gasoline, solvents, or vapors, the odds ratio for high alcohol consumption was 3.67 (95% CI= 1. 45,9.32 ). In the same study, a longitu-10 dinal analysis of males who worked in twisted positions and who were not high consumers of alcohol at baseline showed the odds ratio for future hospitalization or mortality due to alcohol related disease to be 6.18 (CI = 1.86, 20.61) .
In another study examining the role of chemical hazard exposure, Norwegian seamen exposed to organic solvents and other hydrocarbon compounds had more alcohol related problems and more months of heavy drinking than did unexposed seamen (Moen, 1992) . One study simultaneously examined the contribution of physical, chemical, and injury risk (i.e., working with heavy machinery, exposure to toxic chemicals, and driving vehicles) on alcohol use (Lehman, 1995) . These investigators found that workers in these "risky" jobs were more than twice as likely to use alcohol or other drugs at or immediately before going to work as workers in non "risky" jobs. No studies were found that explored the role of biological hazard exposure in at risk drinking. Furthermore, the research to date has centered on only a few occupational groups.
Having access to a large national survey with data on reported occupational hazard exposures and drinking behavior in many different occupations can help further understanding of the types of exposures that may be associated with increased risk for alcohol problems. Such research needs to consider workers' subjective reactions to working conditions because it is one's perception of risk that may produce stress and potentiate at risk drinking. Thus, self reported measures of exposure are critical. In response, this article examines the relationship between self reported occupational hazard exposures and at risk drinking behaviors among workers in different occupations throughout the United States.
Better understanding of this relationship can inform occupational and environmental health nurses and other occupational health care professionals about the types of workers who may benefit from tailored programs aimed at reducing ar risk drinking behaviors.
CONCEPTUAL FRAMEWORK
This study was guided by an ecological framework that recognizes the independent and combined influence of personal, workplace, and external factors on workers' health and safety (Conrad, 1994 (Conrad, , 1996 Sallis, 1997) . Using this framework, the occupational or environmental health nurse works to facilitate behavioral change in the worker and to promote positive organizational change. Specifically, this study examined the relationship between ar risk drinking (i.e., personal factors) and selected occupational hazard exposures (i.e., workplace factors).
METHODS

Source of Data
Data from the 1985 National Health Interview Survey (NHIS) were used for this analysis. This is the only year the NHIS included questions on both occupational hazard exposure and at risk drinking. The NHIS, conducted by the National Center for Health Statistics (NCHS), is a household interview survey conducted continuously throughout the year. Each week's sample is a national probability sample of the civilian, noninstitutionalized population of the United States (Massey, 1989) . Household selection is based on a multistage probability sampling plan. Thus, national estimates for the civilian non-institutionalized population of the United States can be generated.
The basic NHIS questionnaire collects information on background characteristics, acute illnesses, impairments, chronic conditions, injuries, health resource utilization, and activity limitation. Current health topics are added each year to the basic NHIS questionnaire. In the 1985 survey, the current health topic pertained to health promotion and disease prevention practices, and included questions related to alcohol consumption behavior and reported occupational hazard exposures.
Sample
Respondents to the supplement questionaire included 33,630 persons. The sample selected for this study included 15,907 respondents who met the following inclusion criteria: • Were currently employed, and • Were between the ages of 18 to 64 years.
Currently employed persons included those reporting that at any time during the 2 week period covered by the interview they either worked or had a job or business. Also included were those temporarily absent but who had a job. After application of the sample weights, the selected sample represented 85,395,000 workers in the United States.
Measures
Covariates. The covariates were age, gender, race, marital status, education, and income. These factors have been found to have effects on alcohol consumption (Fleming, 1998; Hingson, 1985) . Age was an interval level measure. Race was grouped as non-white and white. Marital status was grouped into married and not married. Education was grouped into those with 12 years or less education and those with more than 12 years of education. For the 7.2% of the sample who did not report their income, an income level was imputed based on race, gender, and educational characteristics of the sample. Once imputed, income was treated as an interval level measure. Baseline categories were male, white, married, and less than 12 years of education.
Occupational hazard exposures. Respondents were asked the following questions about their occupational hazard exposures:
• "In your present job are you exposed to any substances that could endanger your health, such as chemicals, dusts, fumes, or gases?" • "In your present job are you exposed to any work conditions that could endanger your health, such as loud noise, extreme heat or cold, physical or mental stress, or radiation?" • "In your present job are you exposed to any risks of accidents or injuries?" Respondents who answered yes to any of the above questions were asked to list the substances, working conditions, and/or accident/injury risks to which they were exposed. As many as six verbatim responses could be coded for each open ended question.
NCHS asked representatives from the National Institute for Occupational Safety and Health (NIOSH), as well as other industrial hygienists and epidemiologists, to categorize the responses (Shilling, 1987 (Knupper, 1989) . In this study, the focus was on "at risk" drinking. At risk drinking was defined as driving after drinking too much and binge drinking. Dichotomous measures of at risk drinking were created from categorical Likert type items in the questionnaire. The measures are coded as O=not event; 1= event. Binge=no days drank five or more drinks in past year; one or more days drank five or more drinks in past year. DrinklDrive=never drove in past year when drank too much; did drive in past year when drank too much. Recall bias was minimized by using a 2 week reference period for the general drinking measures. Large epidemiologic studies such as this one rely on self reported alcohol data. In assessing the reliability and validity of such data, Giovanucci (1991) concluded that the questionnaire method provides a measure of intake comparable to detailed diary records.
AnalyticalMethods
The analytical strategy was to first assess the unadjusted cross sectional prevalence odds ratios and 95% test based confidence intervals between the occupational exposure variables and the alcohol consumption behaviors. Following this, multivariate models, including age, gender, race, marital status, education, and income, were used to generate adjusted prevalence odds ratios and 95% confidence intervals.
Statistical analyses were performed using the SAS statistical package (SAS Institute, Inc., 1985) . All univariate and bivariate analyses were conducted both unweighted and weighted. All multivariate analyses were weighted. Thus, the results are applicable to the currently employed United States noninstitutionalized population between the ages of 18 to 64 years.
Multiple logistic regressions were performed with the LOGIST procedure (Harrell, 1986) . The SUDAAN LOGISTIC procedure was used to generate variances incorporating the weighting system used to compensate for the complex sampling design of the survey (Shah, 1991) . Table 1 presents the distribution, after sample weights were applied, of workers by demographic characteristics. The workers were predominantly male (57.5%), white (87.6%), married (70.3%), with less than or equal to a high school education (55.5%), a mean income of $29,000, and a mean age of approximately 38 years. Figure 1 shows the percentage of workers reporting each type of occupational hazard exposure and at risk drinking behavior. Of the perceived occupational hazard exposures, injury exposure was the most frequently reported (40.6%), while mental stress was the least frequently reported exposure (18.3%). Sixty-three percent of the sample reported at least one of the perceived exposures. Finally, 31% of the workers reported binge drinking and 15% reported drinking and driving.
RESULTS
Considerable variation existed among occupational groups in the percent who reported exposure to the different type of occupational hazards (see Table 2 ). Among occupational groups, the range for mental stress exposure was wide. For example, while 6.0% of handlers, equipment cleaners, helpers, and laborers reported mental stress, 38.7% of workers in protective service occupa- tions (e.g., police and firefighters) reported mental stress. For chemicallbiological hazards, anywhere from 17.4% (i.e., administrative support occupations) to 66.9% (i.e., farming, forestry, and fishing occupations) reported exposures. Injury hazards were reported by 14.1% (i.e., private household occupations) to 78.7% (i.e., transportation and material moving occupations) of the occupational groups. Physical hazards were reported by 4.7% (i.e., private household occupations) to 47.2% (i.e., precision, production craft, and repair occupations) of the occupational groups. The smallest percentages of workers within an occupational group reporting occupational hazard exposures were among the private household occupations. In contrast, the occupational groups reporting some of the highest occupational hazard exposures were among protective services, farming, forestry, and fishing, precision craft and repair, transportation and material moving occupations, and handlers, equipment cleaners, helpers, and laborers. It is important to note these are self-reported measures. Table 3 presents the crude and adjusted prevalence odds ratios and 95% confidence intervals for the various occupational hazard exposures and the selected background characteristics for the two different drinking behaviors. For binge drinking, the crude odds ratios, all statistically significant, ranged from 1.35 for mental stress to 1.88 for any exposure indicating that individuals with the exposure were more likely to engage in binge drinking than those without the exposure. After controlling for the effects of age, gender, marital status, education, and income, persons with any of the perceived expo-sures were more likely to engage in binge drinking than persons without those perceived exposures. The magnitude of each of the adjusted odds ratios was less than that of the crude odds ratios, ranging from 1.20 to 1.38.
The exposure with the greatest impact on binge drinking was mental stress. Adjustment for the background characteristic covariates had no effect on the magnitude of the odds ratio for perceived mental stress, indicating that background characteristics did not act as confounders in the association between this exposure and binge drinking. However, adjustment for the other perceived exposures did have an effect, reducing the odds ratios by as much as 30%. Similar patterns were evident for the associations between the perceived occupational hazard exposures and drinking and driving.
In evaluating the impact of background characteristics, gender, race, and marital status have strong associations with both binge drinking and drinking and driving. Males are more than 3.5 times as likely to engage in binge drinking and approximately 3.0 times as likely to engage in drinking and driving than females. Whites are more than 2.5 times as likely as non-whites and non-married workers are more than 1.6 times as likely as married workers to engage in at risk drinking. While the magnitude of these three covariates exceed that of the exposures, gender and race, are immutable.
DISCUSSION
Workers exposed to occupational hazards were significantly more likely to engage in binge drinking and drinking and driving than workers not reporting these ing was defined as the number of times a worker consumed five or more drinks in the past month as opposed to the past year. The same is true for the drinking and driving measure. How should this finding of a positive association between occupational exposure and at risk drinking be interpreted? Because of the cross sectional nature of the data, the temporal order of the association cannot be established. On one hand, it is possible that occupational hazard exposures may promote stress in workers who then use alcohol to relieve tension. However, even after controlling for others' exposures, mental stress manifested an independent effect on the alcohol behaviors. To date, no national longitudinal studies are available that permit an exploration of this causal relationship. Such research is the next logical step.
Considerable variability in perceived occupational hazard exposure was observed within occupational groups. This findings make sense given the fact that within the same occupation, the type and amount of occupational exposures can vary due to a variety of factors. These factors include job assignment, the availability of engineering controls and personal protective equipment, the types of materials handled, and safety policies and practices. The findings of this study suggest that worksite alcohol prevention programs may be more effectively targeted at those subgroups of workers who report occupational hazard exposures rather than targeting an entire occupational group.
Much research and practice is limited by the decision to focus only on workers who have recognized alcohol problems rather than taking a public health perspective and extending the focus to the larger group of workers who may not have a diagnosed chronic alcohol problem, but who on occasion may engage in episodic at risk drinking behavior such as binging or driving while intoxicated (Ames, 1993; Cook, 1996) . This latter group of workers place themselves and others at risk for injuries.
In reality, the relationship between alcohol use and the workplace is paradoxical (Trice, 1992) . The workplace has the potential to act as a preventive force by mobilizing a health promoting environment that actively promotes and supports the appropriate use of alcohol and minimizes exposure to occupational hazards. However, the workplace can also be a catalyst for the development of alcohol problems and exposure to a host of occupational hazards. The challenge is to develop strategies to maximize the workplace's ability in the first regard and to minimize its opportunity in the second (Trice, 1992) . Occupational and environmental health nurses, as practitioners and researchers, need to lead these efforts. This research was supported, in part, by funding from the UlC College of Nursing Dean's Fund and Sigma Theta Tau, International Honor Society of Nursing, Alpha Lambda Chapter. 
